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ABSTRACT

A method and apparatus includes a substrate, a foam that is
applied to the substrate to form a least a portion of an interior
trim part, at least one holder fixed to the substrate, and at
least one reinforcement member supported by the at least
one holder such that, when the foam is applied, the at least
one reinforcement member is suspended within the foam.
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INSTRUMENT PANEL WITH
REINFORCEMENT MEMBER

TECHNICAL FIELD

[0001] The subject disclosure generally relates to an
instrument panel with a reinforcement member that is sus-
pended in foam.

BACKGROUND OF THE INVENTION

[0002] Instrument panels traditionally include a substrate
layer, a foam layer, and an outer skin that forms an external
surface of the instrument panel. In some configurations, a
reinforcement structure is positioned within the foam to
provide increased rigidity. In one example, a wire reinforce-
ment is positioned on an internal side of the outer skin after
the outer skin is placed in a mold. When foam is introduced
into the mold, the wire reinforcement member can be pushed
against the outer skin such that the wire profile can be seen
or read through the external surface of the outer skin. This
provides an unpleasing aesthetic appearance for the instru-
ment panel and leads to an increase in scrap.

SUMMARY OF THE INVENTION

[0003] In one exemplary embodiment, an apparatus
includes a substrate, a foam that is applied to the substrate
to form a least a portion of an interior trim part, at least one
holder fixed to the substrate, and at least one reinforcement
member supported by the at least one holder such that, when
the foam is applied, the at least one reinforcement member
is suspended within the foam.

[0004] In another embodiment according to the previous
embodiment, the at least one reinforcement member com-
prises at least one tube.

[0005] In another embodiment according to any of the
previous embodiments, the at least one tube includes a
hollow center through which gas vents when the foam is
applied to the substrate.

[0006] In another embodiment according to any of the
previous embodiments, the at least one tube is positioned
within the foam to extend along a brow of the interior trim
part.

[0007] In another embodiment according to any of the
previous embodiments, the at least one reinforcement mem-
ber comprises a plurality of wires and/or tubes.

[0008] In another embodiment according to any of the
previous embodiments, the at least one holder comprises at
least one clip.

[0009] In another embodiment according to any of the
previous embodiments, the at least one clip includes a
connector end that is fixed to the substrate and a grip end that
receives the at least one reinforcement member.

[0010] In another embodiment according to any of the
previous embodiments, the apparatus includes a skin that
covers the foam to form an exterior surface of the interior
trim part, and wherein the at least one reinforcement mem-
ber is spaced apart from the skin and the substrate once
suspended in the foam.

[0011] In another exemplary embodiment, an interior trim
part includes a substrate, a foam that is applied to the
substrate, at least one clip fixed to the substrate, at least one
reinforcement member supported by the at least one clip
such that the at least one reinforcement member is sus-
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pended within the foam, and a skin layer that covers the
foam to form an exterior surface of the interior trim part.
[0012] In another embodiment according to any of the
previous embodiments, the at least one reinforcement mem-
ber comprises at least one tube that includes a hollow center
through which gas vents when foam is applied to the
substrate.

[0013] In another embodiment according to any of the
previous embodiments, the at least one tube is positioned
within the foam to extend along a brow of the interior trim
part.

[0014] In another exemplary embodiment, a method
includes attaching at least one holder to a substrate, sup-
porting at least one reinforcement member with the at least
one holder, positioning a layer of skin apart from the
substrate and the at least one reinforcement member to
define an open cavity between the layer of skin and the
substrate, and introducing foam to fill the open cavity such
that the at least one reinforcement member is suspended
within the foam to form a least a portion of an interior trim
part.

[0015] In another embodiment according to any of the
previous embodiments, the at least one reinforcement mem-
ber comprises at least one tube that includes a hollow center,
and the method further includes venting gas through the
hollow center when the foam is introduced into the hollow
cavity.

[0016] In another embodiment according to any of the
previous embodiments, the method further includes posi-
tioning the at least one reinforcement member within the
open cavity to extend along a brow of the interior trim part.
[0017] In another embodiment according to any of the
previous embodiments, the at least one reinforcement mem-
ber comprises at least one wire and/or tube, and wherein the
at least one holder comprises a clip, and including connect-
ing a connector end of the clip to the substrate, and sup-
porting the at least one wire and/or tube with a grip end of
the clip.

[0018] These and other features may be best understood
from the following drawings and specification.

BRIEF DESCRIPTION OF THE DRAWINGS

[0019] FIG. 1 is a front view of an instrument panel
incorporating reinforcement members according to the sub-
ject invention.

[0020] FIG. 2 is a section view of an instrument panel and
reinforcement member.

[0021] FIG. 3 is a perspective view of one portion of the
instrument panel of FIG. 1 and shows one example embodi-
ment where a reinforcement member is clipped to a sub-
strate.

[0022] FIG. 4 is a perspective view of one example of a
substrate attachment interface configured to receive a holder
for the reinforcement member.

[0023] FIG. 5 is a schematic view of an example of the
holder that is received within the substrate attachment
interface.

[0024] FIG. 6 is a schematic view of an example of a mold
that is used to make the instrument panel.

[0025] FIG. 7 is a schematic view of an example of a
reinforcement member suspended within foam to form at
least a portion of the instrument panel.
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DETAILED DESCRIPTION

[0026] FIG. 1 shows an interior trim part, such as an
instrument panel 10 for example, for a vehicle that extends
from a first end 12 to a second end 14. The instrument panel
10 includes a substrate 16 and one or more internal rein-
forcement members 18 that are used to provide structure for
the instrument panel 10 and to increase rigidity. In one
example, the reinforcement members 18 are positioned to
extend along a brow 20 of the instrument panel 10 as shown
in FIG. 2. In the example shown in FIG. 1, there is a first
reinforcement member 18a that extends along one half of
the instrument panel 10 and a second reinforcement member
185 that extends along the other half of the instrument panel
10. A single reinforcement member or additional reinforce-
ment members could also be used as alternatives. Further,
while the reinforcement members 18 are disclosed in the
example component of an instrument panel, it should be
understood that the reinforcement members could be used
within other interior trim components.

[0027] One or more holders 22 are fixed to the substrate 16
to support the reinforcement members 18. In the example
shown in FIG. 1, two holders 22 are used to support each
reinforcement member 18a, 18b. Fewer or additional hold-
ers 22 could be utilized depending on the size of the panel
10 and/or available packaging space. As best shown in FIG.
3, a first holder 22a is used to support a first end 24 of the
first reinforcement member 18a and a second holder 225 is
used to support a second end portion 26 of the first rein-
forcement member 18a. The holders 22a, 226 hold the
reinforcement member 18a suspended relative to, i.e.,
spaced apart from, the substrate 16.

[0028] As shown in FIGS. 4-5, the substrate 16 includes a
connection interface 30 that is configured to receive the
holder 22. In one example, the connection interface 30
comprises an opening or aperture 32 in the substrate 16 and
the holder 22 comprises a clip 34. The clip 34 includes a
connector end 36 that is fixed to the substrate 16 and a grip
end 38 that receives the reinforcement member 18. In one
example, the connector end 36 includes at least two legs 40
that are spaced apart from each other by a gap 42. The legs
40 include a tapered outer surface 44 such that the legs 40
widen in thickness in a direction extending away from the
gap 42. The tapered outer surfaces 44 of the legs 40 facilitate
insertion of the clip 34 through the aperture 32. Each leg 40
includes a narrowing portion 46 axially spaced from a distal
edge of the connector end 36 to provide a retention shoulder
48. The legs 40 are configured such that as the tapered
surfaces 44 engage the aperture 32 of the substrate 16, the
legs 40 compress towards each other such that the connector
end 36 can be inserted through the aperture 32 and then the
legs 40 resiliently spring away from each other such that the
retention shoulder 48 positively seats the clip 34 against a
rear surface 50 of the substrate 16. The clip 34 may also
include a forward retention shoulder 52 that engages a front
surface 54 of the substrate 16.

[0029] In one example, the grip end 38 of the clip 34
comprises a curved receptacle portion 56 with opposing
arms 58 having distal ends that are separated from each other
by a gap 60. In one example, the arms 58 comprise a C-shape
that is configured to grip an outer surface of the reinforce-
ment member 18. The arms 58 define an internal diameter
that is generally equal to or slightly varies from an outer
diameter of the reinforcement member 18. To install the
reinforcement member 18 into the holders 22, the reinforce-
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ment member 18 is pressed into the gap 60 via a loading
direction 62 as indicated in FIG. 5. During insertion, the
arms 58 move away from each other such that the reinforce-
ment member 18 can be positioned within an open area 64
between the arms 58. Once one side of the reinforcement
member 18 is located within the open area 64, the arms 58
rebound toward each other to hold or grip an opposing side
of the reinforcement member 18. The internal diameter of
the arms 58 should be sufficiently sized relative to the outer
diameter of the reinforcement member 18 such that the
reinforcement member 18 cannot be easily released from the
grip end 38 of the reinforcement member 18. It should be
understood that the clip 34 shown in FIGS. 4-5 is just one
example of a clip that can be used to hold the reinforcement
member 18 in place, and that other types of clips and/or
holders can be used to hold the reinforcement members 18
fixed relative to the substrate 16.

[0030] In one example, the substrate 16 can include cut-
outs or notches 66 (FIG. 4) that are provided for the
apertures 32. The notches 66 are formed an inwardly facing
edge 68 of the substrate 16.

[0031] Once the reinforcement member 18 has been
secured to the substrate 16 with a clip 34, the assembly is
placed in a first portion 70 of a mold as shown in FIG. 6. An
outer skin 72 or layer of skin material is positioned against
a second portion 74 of the mold. Foam 76 is then introduced
into the mold between the substrate 16 and outer skin 72 to
form a least a portion of the instrument panel 10. The outer
skin 72 forms an exterior surface 78 of the instrument panel
10 as shown in FIG. 7. The reinforcement member 18 is
supported by the holder 22 during the molding process such
that the reinforcement member 18 is suspended within the
foam 76 and is held in a fixed position relative to the
substrate 16 and the outer skin 72. In one example, the
reinforcement member is spaced apart from both the sub-
strate 16 and the outer skin 72 when suspended within the
foam 76. Further, the holders 22 keep the reinforcement
member 18 from moving relative to the outer skin 72 during
the foaming process such that the reinforcement member 18
cannot contact or be forced against the outer skin 72. This
reduces read through of the reinforcement member 18 and
thus prevents scrap.

[0032] The least one reinforcement member 18 can com-
prise a plurality of wires and/or tubes. The wires and/or
tubes provide structure to the brow 20 of the instrument
panel, and well as providing a desired amount of rigidity/
stiffness for the brow 20. In one example, the reinforcement
member 18 comprises a tube 80 that includes a hollow center
82. The benefit of using a tube 80 with a hollow center 82
is that gas can be vented to atmosphere, as indicated at 84
in FIG. 7, when the foam 76 is introduced during the
molding process. Being able to vent gases reduces the
possibility of voids being formed within the foam layer of
the panel.

[0033] Inone example, the substrate 16 can be an injection
molded component made from glass-filled polypropylene or
any suitable material with sufficient rigidity to support the
foam 76, holders 22, reinforcement members 18, outer skin
72, etc. The reinforcement members 18 can be made from a
metal or plastic material, for example. The foam 76 can
comprise any type of polyurethane foam or other suitable
foam material that provides a desired stiffness and/or or
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compressibility. The outer skin 72 can comprise any suitable
decorative material for an instrument panel 10 such as PVC,
polyolefin, polyurethane, etc.

[0034] One example method of making the instrument
panel 10 includes attaching at least one holder 22 to the
substrate 16 and supporting at least one reinforcement
member 18 with the holder 22. This assembly is placed in
the first portion 70 of the mold and can be held in place using
a vacuum force or pneumatic pins (not shown), for example.
The method further includes positioning the outer skin 72 in
the second portion 74 of the mold such that the outer skin 72
is spaced apart from the substrate 16 and the reinforcement
member 18 to define an open cavity 88 between the outer
skin 72 and the substrate 16. Then, the foam 76 is introduced
to fill the open cavity 88 such that the reinforcement member
18 is suspended within the foam 76 to form a least a portion
of the instrument panel 10.

[0035] In one example, the reinforcement member 18
comprises at least one tube 80 and the method includes
venting gas through the hollow center 82 when the foam 76
is introduced into the hollow cavity 88. In one example, the
tube 80 includes one or more bends 86 to facilitate venting
as needed.

[0036] In one example, the reinforcement member 18 is
positioned within the open cavity 88 to extend along the
brow 20 of the instrument panel 10.

[0037] In one example, the holder 22 comprises a clip 34
and the method includes connecting the connector end 36 of
the clip 34 to the substrate 16 and supporting the reinforce-
ment member 18 with the grip end 38 of the clip 34.
[0038] The subject invention provides an instrument panel
with a reinforcement member that is suspended in foam to
provide desired structure and stiffness to a brow of the panel.
By using a suspended reinforcement member, read through
and therefore scrap are eliminated, and cycle time is
reduced. Further, venting of gas is accomplished through the
hollow center of the tubes which reduces voids being formed
within the foam layer of the panel.

[0039] Although an embodiment of this invention has
been disclosed, a worker of ordinary skill in this art would
recognize that certain modifications would come within the
scope of this invention. For that reason, the following claims
should be studied to determine the true scope and content of
this invention.

1. An apparatus comprising:

a substrate:

a foam that is applied to the substrate to form a least a

portion of an interior trim part;

at least one holder fixed to the substrate; and

at least one reinforcement member supported by the at

least one holder such that, when the foam is applied, the
at least one reinforcement member is suspended within
the foam.

2. The apparatus according to claim 1, wherein the at least
one reinforcement member comprises at least one tube.

3. The apparatus according to claim 2, wherein the at least
one tube includes a hollow center through which gas vents
when the foam is applied to the substrate.

4. The apparatus according to claim 2, wherein the at least
one tube is positioned within the foam to extend along a
brow of the interior trim part.
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5. The apparatus according to claim 1, wherein the at least
one reinforcement member comprises a plurality of wires
and/or tubes.

6. The apparatus according to claim 1, wherein the at least
one holder comprises at least one clip.

7. The apparatus according to claim 6, wherein the at least
one clip includes a connector end that is fixed to the
substrate and a grip end that receives the at least one
reinforcement member.

8. The apparatus according to claim 1, including a skin
that covers the foam to form an exterior surface of the
interior trim part, and wherein the at least one reinforcement
member is spaced apart from the skin and the substrate once
suspended in the foam.

9. An interior trim part comprising:

a substrate:

a foam that is applied to the substrate;

at least one clip fixed to the substrate;

at least one reinforcement member supported by the at

least one clip such that the at least one reinforcement
member is suspended within the foam; and
a skin layer that covers the foam to form an exterior surface
of the interior trim part.

10. The interior trim part according to claim 9, wherein
the at least one reinforcement member comprises at least one
tube that includes a hollow center through which gas vents
when foam is applied to the substrate.

11. The interior trim part according to claim 10, wherein
the at least one tube is positioned within the foam to extend
along a brow of the interior trim part.

12. A method comprising;

attaching at least one holder to a substrate;

supporting at least one reinforcement member with the at

least one holder;
positioning a layer of skin apart from the substrate and the
at least one reinforcement member to define an open
cavity between the layer of skin and the substrate; and

introducing foam to fill the open cavity such that the at
least one reinforcement member is suspended within
the foam to form a least a portion of an interior trim
part.

13. The method according to claim 12, wherein the at least
one reinforcement member comprises at least one tube that
includes a hollow center, and including venting gas through
the hollow center when the foam is introduced into the
hollow cavity.

14. The method according to claim 12, including posi-
tioning the at least one reinforcement member within the
open cavity to extend along a brow of the interior trim part.

15. The method according to claim 12, wherein the at least
one reinforcement member comprises at least one wire
and/or tube, and wherein the at least one holder comprises
a clip, and including

connecting a connector end of the clip to the substrate,

and

supporting the at least one wire and/or tube with a grip

end of the clip.



